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ethanol) , acetic acid and water are added to supercritical fluids such as carbon 
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inorganic -organic mixture, inorganic mixture containing a pigment, a chemical 
compound, an organic compound, food, chemical agent or protein is partly or 
completely coated with organic resin such as acrylic resin, organic- inorganic 
compound mixtures by e.g. a coating method, or encapsulation . 
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(54) MICROPARTICLE COATING USING SUPERCRITICAL FLUID 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for producing 
functional foods, a functional medicine and functional material by 
effectively and uniformly forming a microcapsule consisting of organic 
substance and inorganic substance of a polymer without changing the 
physical properties of core substance. 
SOLUTION: Microcapsules which have organic substance and 
inorganic substance with size of several micron order as new core 
substance are produced by using supercritical fluid such as carbon 
dioxide, subcritical fluid and fluid obtained by adding an additional 
solvent and gas or the like thereto and using a rapid expansion 
method. The additional solvent and gas act so that production of the 
microcapsules is efficiently performed. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention belongs to the manufacturing technology which uses 
macromolecule particle or microcapsule obtained with the manufacturing technology which uses high pressure as a r 
material. A compound using supercritical fluid in a mixture row with the mineral matter containing an organic 
substance or organic substances, such as protein, organic substances, such as a macromolecule Or it coats with the 
compound and a minute coating particle is manufactured, and food and a drug are saved or it is used as high- 
performance material, such as functional foods, a functional medicine, cosmetics, a minute picture element, a toner, 
minute organic inorganic complex. 
[0002] 

[Description of the Prior Art] Those mixture is expected development of the technology coated with the organic 
substance, such as a macromolecule, at inorganic particle rows, such as organic particles, such as a living body relate 
substance and a medicine, and oxidization silicon, without using a detrimental organic solvent and a detrimental 
surfactant in recent years. 

[0003] There was no method with a particle diameter practical in addition to the macromolecule polymerization proc 

concrescence of a coating material tends to start a minute particle 100 micrometers or less, and cannot use IE, such a 

the conventional fluid bed, but using a detrimental surfactant and a detrimental organic solvent, and development of 

micro coating technology which does not use these detrimental chemicals had become pressing need. 

[0004] Gas, such as a carbon dioxide, was maintained at high pressure, and the attempt which uses this fluid as a 

functional solvent which changes to organic solvents, such as conventional toluene, by **** used as the fluid called 

super-critical state more than the critical temperature of the matter was mainly made in the field of extraction of the 

active principle from vegetation (patent : JP,62-270547,A, JP,2-235996,A, JP,4-144655,A). 

[0005] However, the application to the field [ be / very low / the solubility of matter, such as a macromolecule to 

supercritical fluid, ] of material development seldom progressed. 

[0006] As application of the supercritical fluid to the field of material and high-performance material, the technology 
performing thin film paint of a macromolecule by the rapid expanding method (the RES S method) from a super- 
criticality carbon dioxide was proposed by Union Carbide (patent : JP,1-258770,A) in the U.S. 
[0007] They are mixing organic solvents, such as toluene (good solvent) which originally dissolves well the acrylic 
resin used for paint, to a super-criticality carbon dioxide, and raised the solubility to the supercritical fluid mixture of 
acrylic resin. By using a good solvent as an addition solvent, it succeeded in curtailment of the amount of the organic 
solvent used. 

[0008] However, since the macromolecule particle generated since the addition solvent which remains was a good 
solvent when a super-criticality carbon dioxide turns into a carbon dioxide and it dissociates with an addition solvent 
the expansion process of a high pressure gas remelts or adhered, a particle has not been manufactured stably. 
[0009] Moreover, a medium and supercritical fluid were used for the conventional fluid bed, and there was also 
research (** Atsushi et al., chemical engineering collected works, 20,248 (1994)) of ** and others who is going to 
lessen concrescence of a particle. 

[0010] However, since the good solvent was used for a coating agent also in this case, concrescence between particle 
was completely uncontrollable like the patent of Union Carbide. 

[001 1] In order to conquer this technical problem, this invention person draws the unique coexistence effect of the po 
solvent which raises the low solvent power to the macromolecule which was the fault of a super-criticality carbon 
dioxide to 1000 or more **s from thermodynamic consideration. In "the paint system which does not use the 
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detrimental organic solvent using supercritical fluid" (patent : JP,8-104830,A) using this technology The solubility o 
macromolecule was specifically raised only at the time of mixture with supercritical fluid and a solvent by originally 
using the ethanol which is a poor solvent as an addition solvent to a certain kind of macromolecule, and it succeeded 
development of the manufacturing technology of a macromolecule particle without concrescence by decompressing 
this further. 

[0012] In this case, when supercritical fluid and an assistant solvent dissociate in process of rapid expansion of 
supercritical fluid mixture, solvent power can be lost quickly, moreover the assistant solvent itself is volatility, and 
since it has the property which are original and a poor solvent and cannot be dissolved to the solute, between the 
macromolecule particles generated in rapid expansion process, there is little possibility of producing concrescence an 
a macromolecule particle can be manufactured stably. 
[0013] 

[Problem(s) to be Solved by the Invention] However, this patent (patent : JP,8-104830,A) for which it applied last tim 
was not what develops micro coating and the functional compound particle by the macromolecule of a medicine for 
purpose of manufacturing the macromolecule particle for paint. 

[0014] Since the method of controlling degree of dispersion to the inside of the dissolution behavior to the supercriti 
fluid of the organic substance which turns into heart matter of coating especially, or a mineral matter, and supercritic 
fluid was not developed, it was stabilized and coating was not able to be performed. 
[0015] 

[Means for Solving the Problem] The unique coexistence effect of a poor solvent that this invention person already 
raises the low solvent power to the macromolecule of supercritical fluid shown previously to 1000 or more times is 
applied, in this invention Coating material, such as a macromolecule, is dissolved or distributed in supercritical fluid 
organic particles, such as protein used as the heart matter, and a medicine, a non-subtlety particle, and a fluid-materia 
row, those mixture Those minute particle coating was enabled by dissolving or distributing in those mixture in a 
supercritical fluid row by fluid stirring of stirring wings or supersonic oscillation. 

[0016] The summary of this invention uses for the high-pressure fluid row containing the matter of supercritical fluid 
subcritical fluid, and a liquid state the fluid which added the additive at them, and is in the place which encapsulates 
[ which encapsulates and micro-coats ] organic and a mineral matter. 

[0017] Moreover, the summary of this invention is also in the place which controls the property of the microcapsule 
generate in the above-mentioned method by controlling at least one of working pressure, temperature, fluid stirring, 
composition. 

[0018] In this invention, the macromolecule used as a coating agent etc. dissolves in the fluid which contains an 
additive in the high-pressure fluid row containing the matter of supercritical fluid, a subcritical fluid, or a liquid state 
them. 

[0019] As a high-pressure fluid which is not limited to the above-mentioned supercritical fluid, a subcritical fluid, th 
high-pressure fluid containing the matter of a liquid state, and an addition solvent row especially as chemical species 
such as addition gas, for example, contains the matter of supercritical fluid, a subcritical fluid, and a liquid state, the 
chemical of low molecular weight, such as a carbon dioxide, methane, ethane, ethylene, a propane, butane, an acetic 
acid, water, a methanol, ethanol, and ammonia, is usable. 

[0020] In this invention moreover, as an addition solvent and gas In this case, :alcohol which has a degree by matter 
other than the matter currently used as supercritical fluid in the matter which ******(ed), For example, a' methanol, 
ethanol, 1-propanol, 2-propanol, A butanol and other fatty alcohol; Ester, for example, methyl acetate, An alkyl 
carboxylate and other aliphatic ester; a ketone, for example, an acetone, a methyl ethyl ketone, a cyclohexanone and 
other aliphatic ketones, an acetic acid, a dichloromethane, ammonia, a urea, oxygen, nitrogen, and water are usable t 
corresponding macromolecule. 

[0021] Generally as organic [ which is the heart matter used for this invention ], and a mineral matter, it is not limite 
but the matter currently generally used as material, such as a drug, a food additive, a copy, record and a display, and 
electronic device, is mentioned. 

[0022] For example, :protein which has a degree in the matter which was suitable as heart matter in this invention, F 
example, TSUBERAKU chino mycin, a polymyxin, an insulin, a lysozyme, alpha-chymotrypsin, a pepsin, egg 
ARUBAMIN, blood serum ARUBAMIN, an amylase, Lipase and other protein; A medicinal component, for examp 
BAIKARTN, a BAIKA lane, Flavonoid, such as a quercetin, aspirin, an ASET AMINO phenon, A papaverine, a 
tetracycline, and other medicinal components; A food additive and perfume, For example, KAPUSHURU, a kuru 
humin, carotenoid, peppermint, other food additives, and perfume; they are those mixture to a color, for example, a 
leuco color, a shellac, casein, a MAZEIN acid resin, acrylic resin, carbon black, and other coloring matter rows. 
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[0023] moreover, it is the arbitration of the mineral matters, such as the sulfide known by the contractor of an electro 
equipment field as an electronic device at the mineral matter suitable for the heart matter, a silicon compound, a met 
metallic compounds, an alkali metal compound, and an alkaline earth compound : in which these contain the followi 
~ a sulfide, for example, zinc sulfide, a cadmium sulfide, a sodium sulfide, and other sulfide; silicon compounds ~ F 
example, a silicon dioxide and other silicon compounds; A metal, for example, iron, nickel, Cobalt, stainless steel, 
copper, zinc; An oxide, for example, an iron oxide, titanium oxide, A tungstic oxide, nickel oxide, cobalt oxide, a 
molybdenum oxide, Manganese oxide, a copper oxide, an oxidization barrel tongue, and other metallic oxides; metal 
compounds or those mixture of others [ rows / ferrite / metallic compounds, for example, FARAITO, MnFe 204, Mn 
204, ZnFe 204, NiFe 204, CuFe 204, and / other ]. 

[0024] In addition, it is not limited especially as chemical species, such as a macromolecule used as a coating agent. 
Polyethylene, polypropylene, polybdenum, an acetate butylate, A polyethylene glycol, a polypropylene glycol, 
polyvinyl alcohol, A polyacrylamide, a dextran, starch, acrylic resin, phenol resin, An epoxy resin, silicon resin, 
polyurethane, polyester, a polybutadiene, Acrylic esters, such as a polymethylmethacrylate, polystyrene, Teflon, a 
polylactic acid, a butanoic acid cellulose, a nitrocellulose, a polycarbonate, The macromolecule copolymer which 
makes a constituent a polyacetal, gelatin, polyvinyl alcohol, a polysiloxane, celluloses, a saccharide, chitins, a 
polypeptide, and them, or the mixture containing them can be mentioned. 

[0025] Although high pressure is used for implementation of coating The fluid containing the macromolecule which 
was not limited especially as a method, for example, carried out the mixed dissolution in the state of high pressure is 
used for a nozzle etc. within a high-pressure cell and out of a high-pressure cell The solubility of coating materials, 
such as a macromolecule, is dropped on blowing the matter used as a poor solvent into the method of making it 
expanding quickly and obtaining a coating particle, and the fluid which dissolved the coating material. The method 
which combined these operations with the method row which dissolves the macromolecule etc. within the method of 
coating and the high-pressure cell, drops the solubility of a macromolecule on reduced pressure operation, a 
temperature change, etc., and coats within a high-pressure cell is possible. 

[0026] As a method of expanding quickly the fluid which contains the macromolecule which carried out the mixed 
dissolution in the state of high pressure as micro coating equipment used by this invention using a nozzle etc., and 
obtaining a coating particle, the equipment using supercritical fluid as shown in drawing 1 can be used, for example, 
and it consists of the pressure-up section from a bomb 1 to a stop valve V-3, and the mixed section of the lower strea 
of a river as this equipment. 

[0027] The pressure-up section has two high pressure pumping, the object for the carbon dioxides as supercritical flu 
and the object for addition solvents, is equipped with the bomb 1 supplied to pump 5 A for pressure ups of a liquid 
carbon dioxide, and is using the thing for carbon dioxides as a bomb in this example. 

[0028] Between a bomb 1 and pump 5A for pressure ups, the dry pipe 2 with which it filled up with the drying agent 
formed, and when the liquid carbon dioxide from a bomb 1 passes this dry pipe 2, the moisture in a liquid carbon 
dioxide is removed. 

[0029] In addition, in this example, as a dry pipe 2, the thing with the carrier gas dry-pipe (Gas Driers) quality of the 
material SUS 316 made from GL Science, maximum-allowable-working-pressure 20MPa, a bore [ of 35.5mm ], and 
length of 310mm is used, and molecular-sieve 5A made from GL Science (1/16 inch Pellet) is used as a drying agent 
[0030] Moreover, the pressure-up section is equipped with the cooling unit 13. in addition — this example - as the 
cooling unit 1 3 ~ the product made from the Yamato science ~ BL-22 are used It is cooled by this ethylene glycol an 
the liquid carbon dioxide from which it fills up with ethylene glycol in the cooling unit 13, this ethylene glycol was 
cooled by about 260 K, and moisture was removed with the above-mentioned drying agent is supplied to pump 5A f 
pressure ups. 

[0031] As pump 5for pressure ups A, single plunger pump APS-5L for high pressures made from GL Science 
(maximum-pressure 58.8MPa, working-pressure 49.0MPa, a flow rate 0.5 - 5.2 ml-min -1) is used. The head portion 
pump 5 A for pressure ups is equipped with the condensator in order to prevent evaporation of a liquid carbon dioxid 
[0032] Moreover, by this filter 3A, filter 3 A is prepared between the dry pipe 2 and the cooling unit 13, impurities, 
such as dust, are removed, it prevents that an impurity mixes in pump 5 A for pressure ups, and that (FT 4-10 type ma 
from GL Science) whose pore pitch diameter is about 10 micrometers is used as filter 3 A by this example. 
[0033] Moreover, the pressure regulating valve V-l is formed in the carbon-dioxide pressure-up section, and the 
pressure in the system of the pressure-up section and the mixed section is set as arbitrary pressures by this pressure 
regulating valve V-l. In addition, in this example, 26-1721-24 made from TESCOM is used as a pressure regulating 
valve V-l . This pressure regulating valve V-l can control the pressure in a system by precision of less than **0.1 M 
of pressures, and the maximum working pressure serves as 41.5MPa(s). 
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[0034] Pressure gage 6A is prepared in the pressure-up section, and the pressure in a system is measured by pressure 
gage 6A. The upper limit contact-output terminal is attached to pressure gage 6A, and it is set as it so that pump 5A f 
pressure ups may be turned off by the specification pressure, pressure gage 6A -- the thing of a bull boss formula ~ i 
-- the product made from GL Science ~ LCG-350 (maximum-working-pressure 34.3MPa) is used In addition, pressu 
gage 6 A used what was authorized by economy pressure gage PE-33made from ******- A (a strain-gage formula, 
**0.3% of precision). 

[0035] Between the pressure-up section and the mixed section, the stop valve V-3 is arranged and the outflow of the 
fluid of the mixed section can be controlled by this stop valve V-3. In addition, at this example, they are 2Way(s) ma 
from GL Science as a stop valve V-3. Valve 02-0120 (maximum-working-pressure 98.0MPa) is used. 
[0036] Moreover, between the pressure-up section of this example, and the mixed section, in order to secure safety, 
relief valve 7 A is prepared, in this example, as relief valve 7 A, the thing of the spring formula made from NUPRO is 
used, and the stainless steel pipe is used for piping. 

[0037] The liquid carbon dioxide which installs the mixed section in the water thermostat 18 (Water Bath), the inside 
of a water thermostat controls water temperature by **0.1 degrees C, gets down from it to the temperature temperatu 
measurement section 17 with the temperature selector DB1000 of CHINO using CHINO platinum resistance 
temperature detector 1TPF483, and is supplied from the pressure-up section is sent to the preheating column 14 
(Preheater). 

[0038] the assistant solvent 4 passes a check valve 8 (SS-53made from AKICO F4 : the maximum working pressure 
34.3 MPa) by pump 5B for pressure ups, and is mixed with a carbon dioxide in the stirring cell 9 (the quick opening- 
and-closing type extraction cell made from AKICO - it is ~ the quality of the material SUS 316, design-pressure 
39.2MPa (400 kg/cm2), design-temperature 423. 15K (150 degrees C), the bore of 55mm, a height of 1 10mm, and 
250ml of content volume) Installing the stirring cell in the thermostat 11, with the temperature selector DB1000 of 
CHINO, the inside of a thermostat controlled water temperature by **0.1 degrees C, and used CHINO platinum 
resistance temperature detector 1TPF483 for the temperature temperature measurement section 12. The carbon dioxi 
and assistant solvent in a stirring cell are stirred using an agitator 10. The mixture of the mixed carbon dioxide and 
ethanol is introduced into the high-pressure cell 15 containing the heart matter, the coating matter, and an addition 
solvent by adjusting a stop valve V-4 and V-5. 

[0039] The high-pressure cell 15 is a quick opening-and-closing type extraction cell made from AKICO. The quality 
the material SUS 316, design-pressure 39.2MPa (400 kg/cm2), They are design-temperature 423.1 5K (150 degrees C 
the bore of 55mm, a height of 220mm, and 500ml of content volume, in this example In order to agitate PEG, flavon 
and solvent in a high-pressure cell, the motor 16 for changed gears type churning was installed, and the agitating spe 
set to 20 - 300rpm, and displayed the rotational frequency of a churning shaft with the digital rotation display meter. 
[0040] Connecting the impeller in the motor for changed gears type churning, and a high-pressure cell with an 
electromagnetic non seal agitator (quality of the material SUS 316), the pressure in a cell is the Yamasaki meter facto 
bull boss formula pressure gage E93004. It had measured by 6B (maximum-pressure 49.0MPa), and economy pressu 
gage PE-33made from ******-A (a strain-gage formula, **0.3% of precision FS, FS:kgf/cm2) was used for official 
approval of this pressure gage. 

[0041] Moreover, relief valve 7B was installed in the upstream of a cell 15 in order to prevent explosion by the press 
buildup in a cell, and the product made from NUPRO (a spring formula, 177-R3 AKI-G) was used for relief valve 7B 
[0042] The supercritical fluid (carbon dioxide) which the sample dissolved was introduced into the air thermostat 23 
through the protecting tube 19, and the 1/8 inch stainless steel pipe (SUS316, the outer diameter of 3.175mm, the bo 
of 2. 1 7mm, and length are about 1 m) was used for the protecting tube 19. 

[0043] Moreover, in order to prevent generating of the dry ice by the condensation and supercritical fluid (carbon 
dioxide) of a sample accompanying reduced pressure, the protecting tube 1 9 and the nozzle 20 have the heater. 
[0044] The content volume of an air thermostat 23 was 125dm3, with the temperature selector DB1000 by CHINO 
Corp., could control ****** in a thermostat by **0.05 degrees C, and used the platinum resistance temperature detec 
by CHINO Corp. for the temperature temperature measurement section 17. 

[0045] The supercritical fluid (carbon dioxide) which the sample dissolved is injected from a nozzle 20, and the nozz 
uses the uni-jet nozzle (the orifice diameter of 0.28mm, maximum-allowable-working-pressure 280kg/cm2) made fro 
a tungsten carbide, and it carries out the collection of the injected minute coating particle with a plate 22. 
[0046] In addition, it is desirable to be added at a rate of 80- 100ml of assistant solvents in this invention, for example 
3g of heart matter, a macromolecule, or lOg of macromolecule copolymers in respect of economic efficiency. 
Moreover, as for a pressure, it is desirable that it is 7.2-30MPa in order to perform rapid expansion of supercritical fl 
efficiently, and it is 15-25MPa more preferably. Moreover, as for the temperature of the high-pressure cell 15, it is 
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desirable that it is 273-353K, and it is 298-3 13K more preferably. 

[0047] Although the example of this invention is given to below and explained to it in more detail, this invention is n 

limited to these examples. 

[0048] 

[Example] An example is shown below about the microcapsule of the polyethylene glycol which uses as the heart 
matter the flavone manufactured using the equipment of the example 1 above. 

[0049] beforehand - the inside of the high-pressure cell 10 ~ flavone 3g and polyethylene-glycol (molecular weight 
7500) 25g » being filled up ethanol 100ml -- in addition, the cell was installed in the position 
[0050] Subsequently, where a bulb V-2 is closed, the carbon dioxide was supplied from the bomb 1, the upper limit 
pressure of a carbon dioxide was adjusted by the pressure regulating valve V-l, temperature in the water thermostat 1 
was set to 3 13.15**0.2K with the above-mentioned temperature selector, and the temperature control of the protectin 
tube was set to 350.15**0.5K. 

[0051] Subsequently, it was left for a while until it opened the bulb V-3, and sent carbon-dioxide gas to the mixed 
section, it opened the bulb V-5 and the inside of a high-pressure cell became the operating pressure force, after all th 
bulbs of the mixed section had closed. 

[0052] The inside of a high-pressure cell was agitated by the churning motor 16. After the digital rotation display me 
adjusted the rotational speed of a churning shaft, it pressurized and adjusted the whole system to the operating pressu 
force and the pressure became fixed, the inside of an extraction cell was agitated by the churning motor, and was left 
about 30 minutes. 

[0053] The bulb V-6 was opened, while making it decompress from 250atm to 200atm(s), it injected, and the particle 
which consists of PEG dissolved into supercritical fluid (carbon dioxide) by this and a flavone was sprayed on the 
panel 22 from the nozzle 20, and carried out the collection of the particle deposited on the panel 22 and the floor line 
(glass plate). 

[0054] Furthermore, the particle generated by Hitachi scanning-electron-microscope (SEM) S-2100B, Olympus opti 
microscope BH-2, and JEOL transmission-electron-microscope (transverse electromagnetic) 200CX was observed. 
[0055] moreover, a laser diffraction formula particle-size-distribution measuring device (made in Shimazu ~ SALD- 
2000 - particle size distribution - measuring -- further - Raman spectral-analysis equipment (Japan a spectrum mak 
NR- 1800) ~ and ultraviolet ~ a segment ~ surface analysis of the microcapsule which uses a flavone as a core with 
light-measurement equipment, and measurement of internal composition were performed) 
[0056] By the rapid expanding method using the above-mentioned super-criticality carbon dioxide, the scanning- 
electron-microscope photograph and optical microscope photograph of a flavone which were coated with the 
polyethylene glycol are shown in drawing 2 and 3, respectively, and the result which performed surface analysis of a 
microcapsule for the result which performed particle-size-distribution measurement to drawing 4 with Raman spectr 
analysis equipment and ultraviolet-rays spectrometry equipment again is shown in drawing 5 and drawing 6 , 
respectively. 

[0057] From the above-mentioned result, the microcapsule of the polyethylene glycol which uses the flavone of a 
uniform particle diameter as the heart matter by this invention was obtained. 

[0058] The scanning-electron-microscope photograph and transmission-electron-microscope photograph of a 
microcapsule of a polyethylene glycol which use as the heart matter the lipase manufactured using lipase 3g which is 
protein to the example 2 heart matter are shown in drawing 7 and 8. 

[0059] The generation experiment of the microcapsule of the polyethylene glycol which uses a flavone as the heart 
matter was conducted for the amount of a polyethylene glycol in 5-50g like example 3 example 1 . The mean particle 
diameter of the microcapsule of the polyethylene glycol generated by drawing 9 and the relation of the addition of th 
polyethylene glycol which is a coating agent are shown. It was shown by by controlling the amount of a coating agen 
from this drawing that the particle diameter of a microcapsule is controllable. In addition, as for the addition of a 
coating agent, it is desirable from the point of economic efficiency to set it as 20g to 3g of heart matter. 
[0060] The generation experiment of the microcapsule of the polyethylene glycol which uses super-criticality ethane 
and a super-criticality propane instead of a super-criticality carbon dioxide, uses a methanol and water for an additio 
solvent, and uses a flavone as the heart matter like example 4 example 1 was conducted. Consequently, even if it use 
methanol, water, etc. as super-criticality ethane, a propane, and an assistant solvent, it was shown that a microcapsul 
generable. 
[0061] 

[Effect of the Invention] According to this invention, the macromolecule used as a coating agent is dissolved in the 
mixed solvent which added an addition solvent, gas, etc. to supercritical fluid and the subcritical fluid row at them, a 
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the method of carrying out micro coating of the particle of an organic substance and a mineral matter can be offered. 
[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 ** ** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A carbon dioxide, ammonia, methane, ethane, ethylene, butane, a methanol, At them in the high-pressure 
fluid row containing the matter of supercritical fluid, such as ethanol and water, a subcritical fluid, or a liquid state 
Organic solvents, such as alcohol, such as ethanol, and an acetic acid Or the mineral-matter mixture, the compound 
which contain organic substances, such as coloring matter, using the fluid which added mineral matters, such as wate 
and nitrogen gas, as an additive Organic substances, such as food, a medicine, and protein, are used as the heart matt 
those parts or whole Or the organic substance like macromolecules, such as acrylic resin, an organic inorganic 
compound Or it is used for the technology and the encapsulation technical row which are coated with the compound 
them and others, and mixture to the functional foods of the manufactured particle, functional medication, high- 
performance material manufacture, etc. 



[Translation done.] 



h 



g eg b 



eb eg e e h 



g 



mnxmmft op) 



(12> & M # ft & 



(a) (ummmmmm 

#H¥1 1-197494 

(43)&BBB ¥tfll¥ 0999) 7 £270 



(51)Inta B 
B 0 1 J 13/00 
A 6 1 K 7/00 
9/50 

C 0 7 K 1/00 
C 0 8 J 3/12 



F I 

BO 1 J 
A6 IK 

CO 7K 
C 0 8 J 



13/00 
7/00 
9/50 
1/00 
3/12 



A 
L 
A 



(22)tBEgB 



ftBWO-39542 
¥5210^0998) 1^130 



(71)£HSA 598023746 



*]j9rHT2TB6#15- 



304 

02mmm ha mm 



mm&mmim&fam 2 tb 6 #15- 

304 



(54) i&mvzm m&nmfr*m>tt$L'm?n-Tj><tf 



(57) imm 

mm] j^nm<tfam*&tzzt%<. mm 




1 

[Mill ] -mim. r^t-r. 

vsfcbviiz. ^mm^ntzm-^mm^^ «ifitt 
Haws*. mmmfmmcK^m* 

[000 1) 

m^mmsmzmmmtrntLxmi- 

[0002] 

mm&ixx^h* 

[0003] m-ffi? 1 o 0 ju mvxrcowm^te . 3 

[0004] -»ftflt3B^f W/TxSriSSEfcffi^. *£0 

Z\t'X\ ^^^TOh/l'X^^WiC^ 

Ws&fWfa&nfflttZivfc iffift : ^^6 2- 
270547, #^2-235996 v #»4-l 
44655) . 

[0005] ifrt. mm-wimztt-t&mft^zco 

1 0 0 0 6 ] «fi6tt*tm^Hff^iattff8Sfl5«0 



(2) ftfiWl 1-1 9 7494 

2 

e s s?£) {z^x^Tmmm^fsom^K * 

IS^^^-^M Kit (fW : 1-2587 
70) fcJ:-5T££3*ifc. 

[0 0 0 7] f££>(i, ffllffltffl^Sr^U^WiH** 
1z. 

10 [0008] LA S L, fl0XOKBiST , @B*I 

tO 00 9] ifc. ft*<0SS&BC, «WcfcTSa#SS 

^X^ffcfclL 2 0. 248(1 
9 94) ) ti)-?^. 

[00 10] L^U ico^-in-x^V^Jt-^ 

coon] znmztgMt&tiihic. *mm, 
im^~mtmm^x^xhr>rzm^zMi-m^m 
muz i o o om&±az±^ithwmmmmiSi 

mimnmuz^^mm\m^mm^^ 

i*j (#1^:^^8-1 04830) . tc^^r, * 

hhm<mft^zfttxmmxhz>^9 ;->v% 
zzmmmixm^mx, w^mw 
30 u$mzcommmzmft z FcomM%t:±.ft2i£. 

mcommzmuz. 

[ooi2] znm%. jg^«(w^ft«siaiW3Sw 
mzmmiitfikbti. Lfri>mm&w»%&?*> 

40 [0013] 

ZCOmt (m- : #^¥8- 1 0 4 8 3 0 ) (i. M^ffl 

<mft = Hffl¥%wk-t& ztzmtuz ^x% 
w^mm.mm\mm^m^tix^f}^tz^x\ 

a-TjyfZgfelXftltcfrotz. 
50 [0015] 



3 

tzmmmw^^zm-m^mmm: 1 o o ofg 

[0016] *3ftHJ|<»g>ti. jSGHHStt. SHSlfSSft 

3-t >r y^£te#7Mr;Mk-f£ fc«i*>tab&o 

[0017] i/S^BSwS&ti. ±fS#&£fc^T, 

ossjff-rsciitiD. ±j£-f&^?o#7M?;uo 

[00 18] *^tj3V^T(i, i@BJ*ffi*. SffilfSE 
i*i fc Bag £*Mfff St**: 6 tffc-tii t 

[0019] xMgffiffSEfle. EBSfEStt. 

St **y, x?y. x^v-y. raA7, 7*?y, i£ 
BL ^y-/k x^y-zi^r/ry^-r^^ 

[ o o 2 o ] a*:, *mii£&^xffi(ifm3t.v#Ab 
^hy. PUifr-thy. ^^xiM^hy. 

[0021] xmMzmt&xmMX'hh^m&tfte 
[0022] mitf*fttyizt$ux$MMt ixmiti 

*fflfi«h W£tfA4j&yy, aM^MX ?x;Hr 



3) WrfflTl 1-1 97494 

4 

^y&tw^y-f K^rxeyy. r-t^5/7 
x yy, MVN^yy^ f^5iM?yy&tfffi0>asfflj& 

&t/»4;lfe£k #Ui£cH3lfc£k *7>y?. tf-feM 
y, ^Hf-f yffiffifll, r^'J;M»fl&. W^?; 

[ 0 0 2 3 ] ^WCcML^teMWCUm^S 

y ±gHk£M: ^liilw d h<?>m& *> 

£*i&«Ti£££& : ffift&lJ, f?R(«fk»a\ 1SSE 
fk# h* S ? A. ffitfk^ h 'J ^A&tffBWSSfttt ; 3£3&fk 

t\m. --y^/K 3A>h, ^fm, & 
IHkBL ffljtfcffiSHkfc* &fk**>\ iKk^y^r 
y, K^k--y^;k S^^^N. ilftt^f^ ^ 
flr?y#y, fiHkffl. M^^^y^fteco^M^k 

^k^. Mxtf7r7^f K MnFe 2 0 4 . 
20 MnFe2 O4 . ZnFe 2 0 4 , N i Fe2 04 . C 
u F e 2 O 4 McO 7x7^ =5r 6 £te<0&®*k£ 

[0024]^, rJ-T^y^Ji:tT^m^^7J- 

^»jxfi/y/'j3-;K ^ryrnf^y^yrJ- 
;|/, #yt*-;UT;l/:a-;K ^yr^y^rsK. 
xh^y. T^y;H»Jt, 7x7-;«, x 
iK^vOfli, /'J3«, ^y^i^y, ^yxxf- 

30 JU, ^yy^y'xy. ;Ky^;U^*?yu-h5:fc"<7D 

r^y;i^ffix^r/K ^yxf-uy. f7oy, ^y?L 
-h. ^'JT-fc^-JK -fe'^f-y. ^yt'-;ur;U3- 

[0 02 5] 3— f -f y^osatWiSE&ffl^s* 5 , 
.^ffit LT«»(3Rte$iir. Mitt* SEttSRtffi^ 
40 MfL^^HF^^traftSyX/^^iffl^-C. &E 

mmt%mM£ft%&tsztxmfttth:cr> 

f^. ia^k*4fTS^OiS»*S:Sli: LKffi-b^rt 
T'3-r-f >f*ft$J}m%W£.Ztit>0>m?*&* 

-&h-£tzif&mmx'h&. 
[0026] ^mxmm^tii uma-^jy?' 
50 mmtLx, ^&mixi&&®MLfzmft?*-£tetii& 



•5 

[0027] mmmn^k Lx<nzmitmm 
mtmiim®mco2^<?)m&x>y£ijLxi5 } o . 

tx&*). xmmmxn. #>><.bLxrm&mm 
h&zmmix^h. 

[00 28] xxi tft&mxyrs Aicomiztt. 
i t-^m^zmimMt^comm 2 zm&fh z t 
[ 0 0 2 9 ] imtmm*. &m2 1 ix , g 

L^MX>-X m) mn*vV^-tfA&im (Gas 
Driers) U S 3 1 6 . 2 0 

MPa, rtg35. 5mm, 3 1 0 mnKO^^ 

c^I^jl^-^-T'SA ( 1/1 6 i nch Pel 
let) fctefflLTV**. 

[0030] 4fc* fcSia--y h 1 3 fcfiM. 

TV^S. *HttWTti:. &ffl^-*y M 3 fc L 

.r^x^i/y^'j 3-;u^2 6 oK^aisns 

[003 1 ] #ffiffl*vr5Afc UTii. GWxy 

-5L (®*Kj58. 8MPa. #fflJBE?)4 9. 0M 
Pa. M0. 5-5. 2m 1 ■ mi n - i ) SrffifflL 

[00 3 21 4*:, W2^|]a-7M3« 
ti, 7 4/1^-3 AfcfSffTfcru ^7^/^-3A 

izx-ix. 3$%z<&mm*M&u %jmxy75 

4/l^-3AfcLT. jBffL^^SaWl O/xnUOfcO 
(GWI^ (ft) MFT4-10M) £&fflLT 

[ 0 0 3 3 J 4fc, -BKtft«#ra»=«, E*t»# 
v-iHStft&O, «K?5JEE^39SiWV-i(cJ:^T. 

4. *SOfc0rctt, E^flWrV- 1 k L>X . T 
ESC0M18O2 6-1 7 2 1 - 2 4 £$J8LT^&. 
i^E*3SW#V-lli. JE^3±0. lMPatlrt^fif 

Pafc&^T^S. 



( 4 ) fflfi¥ 1 1-1 9 7 4 9 4 

6 

[0 0 34] #ffigSKIi, E*fh6Ata(fCfeO. £ 
:fcfh6A£J;^T^rt«I£a£M5£*S. Ejft6A£ 

ffl^yrsA^m^^iat^^trw^, &m 

6AJi N y/l/K^cO^OTGL^xyX (80 KL 
CG-35 0 <fefcflME*J34. 3MPa) 

-js^iitPE-33-A (my-'JA. m&±o. 3 

10 [0035] &fmti%armt?>mz. X h 

Tte. Xb77V\';U7-V-3kLTGL^-fxyx 
(1*) i02Way Valve02-0120 (M± 

^fflE^398. 0MPa)MUt^ 4 
[0036] ifc, ^IIMMO^E^i:^^^^ 

9, *HMMT1i. ££#7AkLT. NUPRO»kO 

[0037] fi^SKi, *€Sff 1 8 ( Wa t e r B 
ath) flfcKBU *HSBflitf>rtti, ^y-*oaMBa 
mSDBl 0 0 0£«fc9, #i&£±0. rCT»U 

?siw 1 7 ta, ^y-sKoe^ffitsasfflfri tp 
F4 8 3£jflivfe9, #E**^fi^§/iSi«flEriKfc 

^ti, fi^7A 14 (Preheater) 

[0038] mmim&mxy75 Btcj; 9&it# 

8 ( AK I CO^S S - 5 3 F4 : ft*ffifflJEE;*J 3 4 . 
30 3MPa) »/l/9 (AKICOi^^y 

^msattaj-b/u-c* 0 . ras u s 3 1 6 . mtB.x 

39. 2MPa (400kg/cm2 ) , mti§&4 2 

3. 15K(150t),rtg55mm^§110m 
m, M2 50ml ) <,ZX~®itmtM£2il6<, 

-^M$ij^DB 1 0 0 0tdj;0, TKiS^ + 0. 1°C 

^itpf483»^ mnwftnr&wm 

4, V-5£mtt&Zttz£K>. 

[003 9] EJE*;H 5ti, AKICOi^^x^ 
M«lEB-b^"C* 0, ttfSUS3 1 6. IStfJETJ 3 
9. 2MPa (400kg/cm2 ) ^ ^|f-^4 2 
3. 1 5K ( 1 50°C) , f^f55 5mm. l$220m 
m. \*]%m5 0 0m 1 Xh 0 , #HJWTte. iM-fe^ 
^PEG. 79#y2WXjS«*«l#t&fcAC. » 
a^ffl*-*-16£MU JWOStt. 20-3 
50 OOrpmkL. r ^/l/ESSa^ftC J: 0 JW^-v 7 



7 

[0040] %mwmm*~?~tmj±*>i<ftcoitm 
mmm^yy^-mnm < *rasu s 3 1 e > t J: 

5tEJlitE 9 3 0 0 4 6B <&*E±l49. OMP 

(»)'»X3yS-©i|fPE-33-A 
^;SJK±0. 3%FS, FS:kgf/cm2)^ 

[004 1]^, Jz)\sftCDj£j)±.mz£Z>m%£®}± 10 
•T&BWC-fe/H 5<0±iiSfl!l£££#7B£ifcgU £ 
^#7BCti. NUPROU (XT'Jy^. 177- 
R3AK I -G) Z&mitz. 

[0042] tffltfmiZim%tfLfc (-BNkUSS) 

^19ii, 1/8 i nc h^fy^f (SUS3 1 
6.#@3. 17 5mm, rtS2. 17mm, 
lm) fcffiffiU:. 

[ 0 0 4 3 3 *fc * SEEtff 3 &»A««&tfOT*3[ 

«IK1 9^/X;P2 0<ib-?£WLT^I>, 
[0 0 44 3 ^Mai»2 3«rt«aii. 125dm3 
TftO. (tt) SSiWSUffiSDB-l-oooti: 

[0045] im^ffLfcfiB&SSK* (ZiHfc£*) 

(i. /x;w2 0*^"Sit^s yx;m^y/xf^ 

8mm, Mffifflffi^j280kg/cm2 ) ^^TtJ 30 

[ 0 0 4 6 ] *«WCti, ®aj«3 g ; ft 

t, L < imft^m-Sft 10g(;^ UTH63SME 8 0 

-ioomi <m&r^zn&nimmi^fix& 

ffo^Cl, 7. 2-3 0MPaT*£>& l r£:#$f£L 
<, J: W£L<&1 5-2 5MPaT'££ B if 
E-fe;!/ 1 5<7)im.&2 7 3-3 5 3KT&S.I 
U<, <fc W£L<t£298-31 3KT'&6. 40 

[00473 &Ti<z*wmmmm£mfTmzmL< 

[0048], 
[&ft0J3 Sgffiffll 

[0 04 9] &E-fe/H 0C04 I ^7 7^>'3 g& 

t^7K';x^l/y^Un-;K^M7 5 0 0) 2 5g5r 50 



Wm^l 1-1 97494 

8 

?&&U x^y-;H0 0mlJp^., -fe;i/£Efo£?){ffl 

[ 0 0 5 0 ] &^T\ 2 Srffl tfc«J»r. *' 

£ffifilM#V- 1 TMSiJt. rtMM 1 4 fleoiBJK 
±lffia8BS!lffll8CJ:^r, 3 13. 15±0. 2Kt« 
WSr3 5 0. 1 5±0. 5KfcjBJ£ffl»Ufc. 
[005 1 ] i^^TOA'^y^iC^t 
STC, Ay|,;/V-3£r6Blt. S^V=JKti»^X& 

[0 0 52] SEHr/I/rt&^t-^l 6ti01SfPt 

£1KU *^**Sff£E^iT1IDflE-llfiL., E;W 
-fck%^XirWft±M&ffiF£-9£.* OWL 
T3 0$HS«ftfiLfc. 

[0 0 5 3 3 ^/I'7*V-6£IBlt, 250atmH2 

ooatmar«E$«iafc:«at£ff*\ ^fifcj;-? 

^y*^^S»liyX;l/2 0 J; ( 3^*^2 2«# 
ttit. A^2 2tM (WHfffi) fcfcftLfcffifi?* 

[0054] a^sm^WM (sem) s 

- 2 1 0 0 B . # U y^°X^^m^B H - 2 j&tf H* 
( TEM ) 2 0 0 C Xtcj; 

[ 0 0 5 5 ] & fc, l/-if-®^^^i!l^S 
(ftmfcKSALD-2 0 0 0tJ:OSffi^ffiS:a!l€ 
U Raman«^t(B*MNR 

-1800) z«^«mm£§se(cj: 077^ 

[0056] ±IEcOtiW^tlWSffli^Si3aU»3S 

fc*sa* **ve*iBi 5 ar/H 6 1;:^. 

[0057] ±IOTB* J: 0 , *%Wlz X 0 i^-=3re^ 
[0 0 58] %im\2 

[00 5 9 3 HMSW3 



(6) 

9 

9 iZ&f&Ztitztf U xf- U y 7 U z?-yW07>f 9 n#7 e 

ym<mmmxmm,3 giznix 2 0 gtci&g-ts 

[ 0 0 6 0 ] 2gfifcffl4 
[006 1 ] 

[03] *wniz£mhtifc77#y£%mntt$> 

[04] ^H^^Otf^fl^y^^y^Mi:^ 
[05] *^tcJ; , )#^ii^77^>'^Mt-ri> 



#68^1 1-1 97494 

1 0 

[06] J: 0^*1.^7 

[07] *^tcJ;l>j;D^^>ii^y^ 0 — fe'$r»Mt 

# If x-7- U y ^ 'J 3 - 4 ? n# r-feyHOSSSflS^S 

[09] f-f y^lwttMt^^o^r-fe^co 



1 

2 

3A, 
4 

5A, 
6A, 
7A, 



3B 



5B 
6B 
7B 



8 




9 




1 0 




1 1 




1 2 




1 3 




14 




1 5 




1 6 




30 1 7 




18 




1 9 




20 


JX)V 


2 1 


y-yryy? 


22 ' 




23 




V-l 





V - 2 —V - 6 X h v 7°M>7' 



[04] 



10 



00 

TO 
90 
90 
40 

» 
10 
0 

a oi 



BlllllliHHIHIIlW 
■ ■IIIiMIIDIIW 
MIIIIMIlMllltllllM 
oMIItlillMIIIiillM 
■illll! iloMllltltlH 
MIlllliiMIIIIH 
■HlilllliBllillNH 



HMIItljtlMlIltll 



minn«n;;«!:»NMti>tti 
■■iiinwiiiiiiWHiinn 
■iiihiiimii uiimiiiiiti 

■lllliirJNtlllHIfMllll H 
■illUMIIMIiiMIIII !l 

■■iuihiiiiiiiimihi h 
iirjii;:MiiiiiiiiMii)ii n 

■MIlllilMIIIHiMIIIIE il 

^ii)ti«ii!H!«aiiniit 
•■liftUHIIMil 



0.050.1 



U 1. I to 



SO .100 



5oo I no 



(8) ENSPFl 1-1 9 74 94 

[033 




200 300 400 500 

: [am] 



(9) 



ftffl^l 1-197494 




[07] 




(10) 



nffl¥l 1-19 7494 



mmmmm%} mm 
mmmB%) 0013 

[00 13] 

^<7)#ff (ftff : #^¥8- 1 0 4 8 3 0 ) fct ^ffl 

[ffllE^Jlg^] 00 14 
[ffiE3r&] SSg 

[ o o 1 4 ] ft*, mi^^mt^m^x^r 



HSIE*feRJS@£J 0 0 15 
[00 15] 

«ffiWfWSffi^«M 1 0 0 Ofg 

£VTftz-$$>zix\ mmn&v&mo. 1*^10 

[««E4 ] 

iWEtt&mnzi 0016 

[ffiiE^] £Jg 

[0016] *^«atti, m&Rmfc 
Mzmitztiimm^x, m^mim^z^m. 



(5i) int. ci. 6 mmm fi 

// A 2 3 L 1/30 A 2 3 L 1/30 Z 

CO 8 J 7/04 CO 8 J 7/04 • L 

C 1 1 B 9/00 C 1 1 B 9/00 Z 



